Loop-mediated isothermal amplification method for the rapid detection of Enterococcus faecalis in infected root canals.
Enterococcus faecalis is a major pathogen in the etiology of apical periodontitis after root canal treatment. A loop-mediated isothermal amplification method, which amplifies DNA with high specificity, efficiency and rapidity under isothermal conditions using a set of four specially designed primers and a DNA polymerase with strand-displacement activity, was developed for the rapid detection of E. faecalis in clinical specimens from root canals. Primers for detecting E. faecalis from the azoA gene were designed. The specificity of this assay was evaluated using various oral bacteria and the sensitivity was evaluated using serially diluted E. faecalis chromosomal DNA. In addition, loop-mediated isothermal amplification assays were applied to the rapid detection of E. faecalis from endodontic samples. The loop-mediated isothermal amplification products amplified with the primer set were specific for E. faecalis. To confirm the specificity of the amplicon, the amplified products were digested with the restriction endonuclease Sau3AI. The lower detection limit of the E. faecalis primer set without the loop primer set was 10 microg/tube for a 50-min loop-mediated isothermal amplification reaction. Using loop primers increased the detection sensitivity by several orders of magnitude. Furthermore, E. faecalis was detected with the loop-mediated isothermal amplification assay in four root canals from 18 individuals and the detection results were consistent with those of conventional polymerase chain reactions. These results indicate that the loop-mediated isothermal amplification assay is very useful for rapid detection of E. faecalis and diagnosis of endodontic infection.